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The estuary of the Guadiana River (SW Portugal/Spain border) is a dense populated 
ecosystem of high ecological interest, which needs to be efficiently managed, including the 
control of its environmental quality. A promising approach to assess and monitor possible 
impacts on the environmental quality of estuarine areas is the analysis of the sediment 
characteristics by using organic- and inorganic geochemical proxies. 
This study reviews data on sea-level rise during the last 13000 yr cal. BP (13 kyr) as 
recorded in the estuarine sediments of the Guadiana River (SE Portugal, SW Spain). We 
combined data from two deep boreholes (CM5 51m deep and CM6 63m deep), drilled 
through the entire postglacial sedimentary sequence, which define a NW-SE cross-section 
approximately 9 Km upstream from the mouth. From both cores we have obtained 
information on sediments sampled in the main estuarine channel, which varies in depth 
between 2 and 14 m and experiences a semi-diurnal mesotidal regime with maximum spring-
tide amplitude at 3.44 m (Garel et al., 2009). 
The figure shows the map of the study area, including geological setting, locations of 
principal mining operations, as well as the CM5 and CM6 cores location in the main channel 
of Guadiana River Estuary (Delgado et al., 2012).  
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The organic geochemical analysis includes the compositional study of the sedimentary 
lipids, which are the most labile fraction of the sedimentary OM, being thus prone to reflects 
changes as consequence of environmental impacts on the ecosystems. Moreover, free lipids 
contents markers surrogated to sediment quality and informative about environmental changes 
or possible human-induced impacts in the estuary. Dry and homogenised sediment samples (< 
2 mm) were Soxhlet extracted for 16 h in a dichloromethane/methanol (1:3) mixture. To 
facilitate chromatographic separation and compound identification, the acid fraction was 
derivatised before analysis (GC/MS). A description of the extraction procedure and 
chromatographic conditions used can be found in González-Vila et al. (2003). The observed 
changes in hydrocarbon assemblage, together with the levels and sources of trace metals 
produced by acid mine drainage from the Iberian Pyrite Belt within the Holocene-
Anthropocene are discussed in terms of possible variations in the planktonic and terrigenous 
supply, which could be attributed to the evolution of the circulation pattern in the estuary and 
to vegetation cover and anthropic influence within the Guadiana drainage basin. 
Human activities are especially evident in the area from 4.5 kyr (the beginning of the 
Copper Age), with anthropogenic sources of metal fluxes prevailing over natural sources 
(especially Pb, Co, Ni, and Mn, and, to a lesser extent, Zn, Cu, and Ni). Mining activities 
became particularly intensive between the late Bronze Age and the Roman period (3-1.5 kyr), 
when the highest metal enrichment factors respect to the natural sources were recorded: EFPb≈ 
2,EFCd> 10, EFCr≈ 2, EFCu≈ 3, EFZn= 1.4. This study reveals the utility of postglacial 
sedimentary records for reconstructing historical changes in regional water-sediment quality 
and separating natural and anthropogenic sources of geochemical contaminants. 
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